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INTRODUCTION

Ocular surface squamous neoplasia  (OSSN), the most 
common ocular surface tumor, refers to a spectrum 
of lesions ranging from dysplasia, intraepithelial 

Prevalence and Severity of Ocular Surface Neoplasia in 
African Nations and Need for Early Interventions

Jacob W. Reynolds1, MD; Margaret L. Pfeiffer1,2, MD; Omar Ozgur1, MD; Bita Esmaeli1, MD
1Orbital Oncology and Ophthalmic Plastic Surgery, Department of Plastic Surgery, The University of Texas MD Anderson Cancer 

Center, Houston, Texas, USA 
2Ruiz Department of Ophthalmology and Visual Science, The University of Texas Medical School at Houston, Houston, Texas, USA

Abstract
Ocular surface squamous neoplasia (OSSN) is a common ocular surface tumor with an increased incidence 
in African countries (3.4 and 3.0 cases/year/100,000). Despite its potential for vision loss and death, OSSN 
remains largely neglected by both eye and HIV care programs in Africa. The purpose of this review is to 
identify the barriers to timely diagnosis and early interventions for OSSN in Africa. PubMed searches were 
conducted targeting previous use of topical chemotherapy (interferon alpha 2b, Mitomycin‑C, 5‑Fluorouracil) 
and Human papillomavirus (HPV) vaccination in Africa. We found that OSSN is a significant vision and 
life‑threatening health problem in Africa leading to significant loss of vision, as well as facial disfigurement 
and social stigma. We did not find any reports on the use of topical interferon, Mitomycin‑C or HPV 
vaccination for OSSN in Africa. One report on the use of topical 5‑FU for OSSN in Africa was found. 
Common barriers to early detection and management of OSSN in Africa include lack of sufficient laboratory 
infrastructure, lack of trained healthcare personnel, lack of compliance with follow‑up visits, cost of topical 
chemotherapies, and cultural preferences for traditional medicines. In conclusion, OSSN is a significant 
vision and life‑threatening health problem in Africa. There is not much literature on prevention or treatment 
options for early stages of OSSN in Africa. The use of topical chemotherapy as early interventions and 
judicious use of smart phone Apps to help with remote diagnosis of early OSSN should be further explored.

Keywords: Africa; HIV; Ocular Surface Squamous Neoplasia; Topical Chemotherapy

Review Article

Correspondence to: 
Bita Esmaeli, MD, FACS. Orbital Oncology and Ophthalmic 
Plastic Surgery, Department of Plastic Surgery, The 
University of Texas MD Anderson Cancer Center, 1515 
Holcombe Boulevard, Unit 1488, Houston, Texas 77030, USA. 
E‑mail: besmaeli@mdanderson.org

Received: 08‑04‑2016	 Accepted: 15-06‑2016

neoplasia and carcinoma in situ to invasive squamous 
cell carcinomas.[1] It appears clinically as a flesh‑like 
elevation with a gelatinous, leukoplakic or papilloform 
appearance [Figure 1].[1] It is often found near the limbus 
[Figure 2] and can affect both the cornea and conjunctiva 
but can also involve the palpebral and tarsal conjunctiva 
[Figure 3] and if untreated and in advanced stages can 
invade the orbit.[1]

The incidence of OSSN is difficult to determine 
and varies geographically, yet shows noticeably 
increased rates in Africa.[1] A recent study in Zimbabwe 
by Gichuhi  et  al showed an incidence rate of 
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3.4 and 3.0 cases/year/100,000 for males and females, 
respectively.[2] This contrasts with the worldwide rate of 
0.18 and 0.08 cases/year/100,000 for males and females 
respectively.[2]

The main risk factors for OSSN are ultraviolet (UV) 
exposure,[1] human immunodeficiency virus/acquired 
immunodeficiency syndrome (HIV/AIDS),[1] and human 
papilloma virus (HPV) infection.[1] These risk factors are 
increasing in African countries and are believed to be the 
major causes of the increased incidence rates observed.[1] 
The risk for local invasion and distant metastasis of 
OSSN in general is low, but increases in patients with 
these risk factors.[1]

Despite its high prevalence in African countries, OSSN 
remains largely neglected by both eye and HIV care 
programs in Africa.[3] This is mostly due to the fact that 
OSSN often does not affect vision in early stages, and many 
of these programs focus on preventable blindness issues.[3] 
Yet there are compelling reasons to suggest the need for 
early treatment of OSSN in Africa.[3] In later stages, OSSN 
can lead to blindness as well as facial disfigurement and 
death.[3] Patients are often left with major orbitofacial 
defects and poor cosmetic outcomes after being treated 

for advanced disease, leading to social discomfort and 
limited social interaction.[2,4] This is compounded by the 
fact that there are often limited or no expertise or facilities 
to provide reconstructive surgery or orbital prosthesis in 
poor countries such as those in Africa.[3]

A further consideration is that, with the introduction 
of highly active retroviral therapy  (HAART) for HIV 
infected patients, overall quality of life and survival 
of HIV infected individuals has improved.[3] But the 
unsightly appearance of advanced squamous cell 
carcinoma (SCC) of the orbital and facial areas frequently 
associated with HIV infection in African populations, 
can “unmask” an otherwise “hidden” HIV infection in 
these individuals, exposing them to the discrimination 
that comes with HIV infection.[3] Further, as untreated 
SCC threatens survival, failing to make efforts to prevent 
this from occurring compromises the gains from HAART 
in HIV‑infected individuals.[3]

Figure 2. Slit lamp photograph of an earlier  (less advanced 
lesion) stained with Rose Bengal stain.

Figure  1. Slit lamp photo demonstrates typical squamous 
carcinoma involving the conjunctiva and cornea.

Figure 3. (a) OSSN (Squamous carcinoma in situ in this case) 
of the palpebral and tarsal conjunctiva in an African American 
patient.  (b) This lesion was masked because of normal 
appearing skin of the eyelid and the lower eyelid completely 
covered the lesion. This case highlights the importance of 
careful inspection of the upper and lower eyelid fornices and 
eversion of the upper eyelid to find lesions that may be under 
the upper eyelid or inside the lower eyelid.

a b

Figure 4. (a and b) Slit lamp photographs in another African 
American patient with recurrent squamous carcinoma of the 
conjunctiva and cornea involving large parts of the ocular 
surface and lower eyelid. This patient eventually needed 
an orbital exenteration due to lack of response to all other 
treatments and poor compliance with follow up visits. (c) Facial 
appearance after an orbital exenteration.
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Like many diseases, the best option for controlling 
OSSN remains early detection and intervention. More 
advanced stages of disease require more expensive 
treatments and would lead to the need for referral to 
tertiary care centers and such delays in diagnosis and 
management are generally associated with worse overall 
outcomes [Figure 4].[3] Therefore, it is important to 
focus on early diagnosis and interventions, particularly 
in countries with limited resources such as African 
countries.[3]

Current treatment options for OSSN include surgical 
excision, topical chemotherapy, cryotherapy and less 
commonly brachytherapy.[3] Surgical excision remains 
the most definitive option, yet in African countries 
with limited access to surgical facilities, other treatment 
options need to be explored.[3]

Potential alternatives to surgery and options for early 
intervention include topical chemotherapy using 5‑FU 
drops, interferon alpha 2b drops, or mitomycin C drops.[3] 
These topical treatments could be packaged in small vials 
and do not require strict conditions for storage except 
perhaps refrigeration for topical interferon.[3]

While topical chemotherapies present a possible 
treatment option in Africa, as of now they are not 
readily available in these countries.[3] Additionally, 
specific studies of their efficacy in African populations 
are currently lacking.[1] A recent review by Gichuhi and 
Irlam concluded that there are no randomized controlled 
trials of interventions currently used against OSSN 
in HIV‑infected individuals, and that current clinical 
practice rests on a weak evidence based on small case 
series and case reports.[3]

Another possible treatment strategy for OSSN would be 
human papilloma virus (HPV) vaccination as a means of 
preventing OSSN, yet the relationship between HPV and 
OSSN remains controversial.[2] A review of 12 case series 
and 17 case‑control studies showed no causal relationship 
between mucosal types of HPV and OSSN, while the 
association with cutaneous types was uncertain.[2] A 
meta‑analysis of case‑control studies showed association of 
HPV and OSSN in sub‑Saharan Africa (pooled OR = 2.64, 
95% CI: 1.27‑5.49) and worldwide (pooled OR = 4.00, 95% 
CI: 2.11‑7.57).[2] Depending on the geographic region, the 
prevalence of HPV in OSSN ranges from 0% to 100%, 
with most African studies reporting a prevalence of 
75%‑85%.[2] While the increased prevalence in African 
countries appears promising for HPV vaccination as a 
means to prevent OSSN, further research is needed to 
confirm the association of OSSN and HPV infection, as 
well as to determine which specific subtypes are involved, 
before widespread vaccination efforts can be justified.[2]

In this review, we evaluate all publications to date 
specifically on HIV‑related OSSN and SCC of conjunctiva 
and orbit in African countries with the purpose of 
identifying barriers and limitations to early interventions 
and prevention of OSSN. We specifically searched for 

existing literature on early intervention and prevention 
strategies targeted towards ocular surface squamous 
neoplasia in African countries with the aim to identify 
potential areas for future research, education and 
intervention.

METHODS

PubMed searches were conducted targeting previous 
use of topical chemotherapy (interferon, mitomycin‑C, 
5‑FU) and HPV vaccination in African countries, both in 
general and for the specific use of OSSN.

We also searched the literature for common limitations 
and barriers encountered during the diagnosis and 
treatment of OSSN in underdeveloped countries. These 
limitations will be discussed along with potential 
solutions for overcoming these barriers.

RESULTS

There are no reports published on the use of topical 
interferon, mitomycin‑C, or HPV vaccination for OSSN 
in Africa [Table 1]. One paper was found on the use of 
topical 5‑FU for OSSN in Africa.

A search for publications on the use of topical 
chemotherapy or HPV vaccination in countries other 
than Africa yielded the following publications: topical 
interferon use in OSSN  (34 papers), topical 5‑FU for 
OSSN  (19 papers), topical mitomycin‑C for OSSN 
(52 papers), and association between HPV and OSSN 
(19 papers). For uses other than OSSN in Africa, 
significant literature exists on the use of topical interferon 

Table 1. PubMed Search Results for literature on diagno‑
sis and management of OSSN in Africa

Search criteria Hits

Africa + ocular surface squamous neoplasia + 
prevention

0

Africa + ocular surface squamous neoplasia + 
detection

0

Africa + ocular surface squamous neoplasia + 
diagnosis

15

Africa + ocular surface squamous neoplasia + 
intervention

0

Africa + ocular surface squamous neoplasia + 
treatment

10

Africa + ocular surface squamous neoplasia + 
management

6

ocular surface squamous neoplasia + prevention 12
ocular surface squamous neoplasia + detection 5
ocular surface squamous neoplasia + diagnosis 196
ocular surface squamous neoplasia + intervention 10
ocular surface squamous neoplasia + treatment 167
ocular surface squamous neoplasia + management 52
Africa (title) + barrier (title) 8
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(1276 papers), HPV vaccine  (780 papers), topical 5‑FU 
(93 papers), and topical mitomycin‑C (47 papers).

We found one previous study by Gichuhi and Irlam, 
published in 2013, which found that no randomized 
controlled trials exist for interventions against OSSN of 
the conjunctiva in individuals with HIV.[3] One ongoing 
randomized controlled trial in Kenya was registered 
but was incomplete at the time of Gichuhi’s and Irlam 
publication.[3]

While conducting our literature review we identified 
several limitations and barriers to the early diagnosis and 
treatment of OSSN in Africa.

Summary of Limitations and Barriers to 
Diagnosis and Treatment of OSSN in Africa
Lack of sufficient laboratory infrastructure and personnel 
was reported as a limitation frequently encountered in 
Africa in several studies.[5,6] In a paper by Nutt et al, the 
authors concluded that the lack of histopathology or 
cytology services leads to the inability to make the correct 
diagnosis of OSSN, which not only prevents early and 
accurate detection of disease, but also reduces the ability 
to analyze the effectiveness of OSSN treatments.[6]

Several reports suggest that lack of compliance with 
recommended follow‑up visits is a big problem in 
African nations.[6,7] This is a challenge because of the long 
distances to travel for consultations, and thus patients 
are unlikely to come back for treatment for something 
like OSSN unless it is in its advanced stages significantly 
impacting their quality of life, at which point early 
interventions are no longer possible.[6,8] A 2010 study 
in Tanzania showed that 40% of operated suspected 
OSSN cases were managed outside of major hospitals 
where better facilities and quality of care was available, 
because of difficulty of traveling to and accessing these 
centers.[5] In response to this issue, the same study 
described training that was provided for the recognition, 
referral, and reporting of OSSN for eye health care 
workers outside of major hospitals.[5] Training included 
the explanation and demonstration of the differences 
in typical clinical appearances of various lesions such 
as OSSN.[5] Importantly, workers were trained to know 
when to refer cases of suspected OSSN for excisional 
biopsy.[5] Finally, if traveling to a referral hospital was 
not possible, they were trained on the excision of lesions 
with wide surgical margins.[5]

The cost of interventions for early treatment of OSSN 
may be prohibitive when considering their use in African 
countries.[9] Thus, affordability is a major consideration 
when comparing various topical chemotherapy options 
for OSSN. Interferon is a very effective and well‑tolerated 
form of treatment for early OSSN; drops are used daily 
and work slowly but very effectively and have been 
reported to be associated with 67‑100% response rate 
for OSSN in HIV or non‑HIV patients.[10‑17] However, 

interferon is more expensive when compared to other 
topical chemotherapy options. The cost of topical 
interferon is $300 per treatment compared to $150 per 
treatment for mitomycin‑  C and $100 per treatment 
for 5‑FU.[18] A recent study in Angola provided 5‑FU 
treatment (1% solution four times a day for 7 days) for a 
cost of $1 USD per treatment cycle, supporting the idea 
that 5‑FU may be a much more economical treatment 
option in terms of cost in Africa.[6]

Even if treatment options were readily available 
to African patients with OSSN, cultural and religious 
preferences for traditional medicines and/or alternative 
remedies might limit compliance.[19] There is a long 
history of traditional medicine linked to strong 
cultural values and belief systems.[19] Practitioners of 
Western‑style medicine often view these traditional 
practices unfavorably due to the lack of evidence of 
safety and efficacy; patients know this and may conceal 
their use of traditional remedies due to the fear of being 
ridiculed.[19] For example, a study in Zambia reported two 
patients who abandoned anti‑retroviral therapy in favor 
of a local herbal remedy, and another who sought to cure 
his disease through prayer.[19] Patients are also taking 
measures to falsely convince health care professionals of 
their continued adherence to prescribed medications.[19] 
There is also skepticism regarding HIV care both among 
patients and within communities; for example regional 
governments have often called for an “African” solution 
to the epidemic rather than “Western” solutions.[19]

To address these cultural barriers, Reid et al proposed 
targeted education campaigns to address issues directly 
within communities with leadership from individual 
governments as well as from national and international 
health bodies.[19] The authors advocated for stronger 
collaboration between traditional and Western‑style 
health practitioners, with patient‑centered adherence 
counseling with non‑judgmental approaches to 
traditional (non‑Western) medical practices.[19]

Alternate Screening Options
Several alternate diagnostic options for OSSN, other 

than clinical features or histopathology, are available. 
These include the use of stains such as toluidine blue 
0.05% and methylene blue or imaging techniques such 
as confocal microscopy.

A recent study in Kenya evaluated the accuracy of using 
toluidine blue 0.05% ocular surface staining to reliably 
differentiate OSSN from benign conjunctival lesions.[20] 
419 adult patients underwent comprehensive ophthalmic 
examination including slit lamp biomicroscopy that 
included ocular surface staining with toluidine blue 
0.05%.[20] Photographs were taken of lesions with and 
without staining, and masked examiners reviewed 100 
consecutive photographs.[20] The authors reported that 
toluidine blue 0.05% had a high sensitivity  (92%) but 
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low specificity (31%) for diagnosis of OSSN compared to 
confirmation by histopathology.[20] The authors conclude 
that toluidine blue staining may be a good screening 
tool but not a good diagnostic tool for OSSN due to the 
frequency of false‑positives.[20]

Authors have also evaluated the use of toluidine 
blue 1%, a different concentration than just discussed, 
in diagnosing OSSN.[21] The authors found that the 
dye stained 100% of OSSN and 90% of pre‑malignant 
lesions.[21] One patient with a benign lesion showed a 
positive staining.[21]

A similar study was conducted to evaluate the use of 
ocular surface staining with methylene blue in patients 
with suspicious conjunctival lesions.[22] The authors 
found that staining with methylene blue had a similar 
high sensitivity  (97%) and low specificity  (50%) in 
diagnosing OSSN.[22]

In vivo confocal microscopy analysis of the cytological 
characteristics of OSSN represents another screening 
option.[23] This is a safe, effective, relatively non‑invasive 
and painless method that can be performed in regular 
office settings, and would be good for patients who 
refuse more invasive surgery.[23] It could be used as a 
diagnostic method or for distinguishing the different 
subtypes of OSSN, estimation of recurrence, and 
evaluation of response to topical chemotherapies.[23] 
However, it requires availability of expensive technology 
likely not available in the field or outside major tertiary 
centers, and remains somewhat investigational as a 
diagnostic method.[23] Another limitation of in  vivo 
confocal microscopy is that the maximum examining 
depth is 500 µm, so it would be unable to detect tumors 
that may invade the eye or orbit.[23]

Some authors have proposed impression cytology as a 
potentially useful screening option.[24] Through the use of 
a cellulose filter applied directly to a lesion on the ocular 
surface, it is possible to obtain cytology without the 
need for more invasive intervention.[24] For diagnosing 
OSSN, a high positive predictive value was reported for 
impression cytology compared with tissue histology but 
a 53% negative predictive value was noticed, indicating 
that a significant number of malignant lesions would be 
missed on impression cytology.[24]

DISCUSSION

Our review suggests that there are a variety of complex 
barriers to management of OSSN in African countries, 
including limitations in screening, diagnosis, and 
treatment. Issues with screening and early detection 
primarily stem from a lack of infrastructure for 
ophthalmic examination and trained professionals with 
familiarity with clinical features that suggest malignancy 
versus a benign lesion. The biggest limitation is the small 
number of trained surgeons and pathologists in African 
countries to surgically manage OSSN.

Since early detection of OSSN can lead to less invasive 
treatments such as topical chemotherapy and better 
visual and quality of life outcomes, there is a need to 
educate health professionals in remote areas on the 
differences between benign and malignant ocular surface 
lesions and common clinical features of OSSN. This 
may include looking for signs that are more prevalent 
in malignant cases, such as feeder vessels, gelatinous 
appearance and leukoplakia [Figure 1].[8,18] These signs as 
well as others could be used to help develop a diagnostic 
algorithm, as proposed by Nguena et al, to help clinicians 
identify OSSN and know when to appropriately refer 
for more specialized care.[8] Tumor depth could also 
provide a simple clinical measure to use in order to 
differentiate between high risk OSSN and benign 
lesions.[25] Male gender and HIV seropositivity could also 
be incorporated into the algorithm.[25] Clinicians should 
also be made aware of the link between OSSN and HIV 
and actively monitor HIV‑infected patients for OSSN 
in order to diagnose and initiate treatments as early as 
possible.[26]

The lack of trained examiners underscores the potential 
utility of adjunct clinical examination techniques, such as 
ocular surface staining with toluidine blue 0.05% or 1% 
or methylene blue, or imaging with confocal microscopy. 
It appears that collectively these techniques, with their 
high sensitivity, may be useful in a screening setting 
and increase the suspicion of malignancy in the event 
of positive staining.

Future funding should focus on the infrastructure 
needed for pathology labs as well as appropriate 
personnel, both in major hospital systems and in smaller, 
local health centers. Distance traveled for appropriate care 
is also a commonly identified issue for patients in Africa. 
As travel is likely to remain difficult for patients, a means 
to improve patient transportation and/or a focus on 
training eye health field workers outside of major hospitals 
(in centers more accessible to patients) will be important.

In remote areas where the appropriate infrastructure 
is unlikely to become available, there may be a role for 
telemedicine. As suggested by Nguena et al, there is a 
need to educate health professionals in remote areas 
and to develop a simple‑to‑follow algorithm to aid 
in the accurate diagnosis of OSSN.[8] The use of smart 
phone applications that are available in ophthalmology 
to transmit images from the field to the referral centers 
would be another way to improve early diagnosis of 
OSSN. These applications have been shown to safely 
and effectively diagnose various ophthalmic conditions 
ranging from the anterior segment to the posterior 
segment, including visualization of the optic nerve and 
even detailed measurements of toric intraocular lens 
alignment.[27‑29] Use of smart phone technology would 
provide a user‑friendly and accessible way for health 
professionals in remote settings to transmit images for 
second opinions and to more rapidly and accurately 
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diagnose OSSN. These strategies can hopefully lead to 
earlier diagnosis and earlier, less invasive interventions 
for OSSN, particularly in places such as East Africa where 
there is limited access to specialists.[8]

Our review suggests a lack of utilization of topical 
chemotherapy to treat OSSN in Africa. Topical therapies, 
particularly topical interferon, have been shown to be 
effective and well‑tolerated, yet issues such as cost and 
need for refrigeration continue to prevent their use in 
Africa. One issue unique to African countries may be lack 
of access to refrigeration required for storage of drugs 
such as topical interferon. One potential solution is to 
invest in small portable coolers that could even be worn 
around the neck or carried in the pocket to improve the 
feasibility and transportation of the topical interferon 
drops. Alternatively, topical drugs that do not require 
refrigeration, such as topical 5‑FU, can be considered as 
early intervention for OSSN; however, topical 5‑FU is 
associated with more significant ocular surface toxicity 
and thus would require more frequent monitoring of 
patients while it is being administered.[30‑33]

Our review also suggests that, with the exception 
of one report on 5‑FU, no literature exists on the use 
of topical chemotherapy such as topical interferon, 
5‑FU, or MMC or HPV vaccination as a means of early 
intervention or prevention of OSSN in Africa. Thus there 
is a definite need for further studies of such treatment 
options for less advanced OSSN specifically in patients 
in African countries.

Finally, given that ultraviolet exposure is considered a 
risk factor for OSSN and as exposure to sunlight remains 
a major risk for people in Africa, simple interventions to 
reduce UV exposure could be implemented in African 
countries, such as using sunglasses that filter UV light,[26] 
and wearing appropriate clothing, hats, or UV blocking 
contact lenses for additional UV protection.[34]

In conclusion, OSSN is a significant vision and life 
threatening health problem in Africa. Early intervention 
can help prevent loss of the eye, facial disfigurement, and 
social stigma due to advanced presentation of disease. 
There is not much literature on early detection and 
treatment options for early stages of OSSN in Africa. Some 
of the barriers encountered for early diagnosis and early 
treatment of OSSN in Africa include lack of availability of 
trained health care workers in the field, lack of familiarity 
of primary care physicians and oncologists with signs and 
symptoms of early OSSN, and limited access to topical 
chemotherapies. Potential solutions to overcome these 
barriers in the future should focus on developing smart 
phone Apps that will help with remote diagnosis of early 
OSSN, and development of portable cooling devices to 
administer topical chemotherapy to African patients with 
early stages of OSSN, particularly those with HIV.
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